What Is Claimed Is 



1. An improved cartridge primer having a quantity o^orgaiuc 
reactive material therein for producing a limited-life thereof 

2. The improved cartridge primer of Claim 1, wherein said inorganic 
reactive material is in the form of a multilayer imterial. 



3. The improved alxkidge primer of Claim 1, wherein said inorganic 
reactive material is in the form ©f a powder. 
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4. The improved caraidge primer of Claim 3, wherein said powder is 
formed from a multilayer material. 



5. The improved cartridge primer of Claim 1, wherein said inorganic 
reactive materiays in th^orm of a[multilayer material pre-form including a foil 
base. 

i. The improved cartridge primer of Claim 2, wherein the limited-life 
is accc^mplished by an explosive containing said inorganic reactive materials 
vMch are constructed to produce time-dependent interdiffusion of the 
composition of the inorganic materials. 



7. The improved cartridge primer of Claim 2, wherein the limited life 
is accomplished by an addition of a quantity of material that has a change at low 
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temperature selected from the group consisting of a destructive phase change, a 
thermal contraction change, and an internal stress change. 



8. The improved cartridge primer of Claim 1, wherein an extension of 

/ 

the limited-life by storing at low temperature is/prevented by an addition of 
material that has a destructive phase change'at low temperatures. 



I irnproved 



9. The irAproved cartridg^'primer of Claim 1, wherein an extension of 
the limited-life by storingW low^temperature is prevented by an addition of 
material that has alcfestructive4hermal contraction change at low temperatures. 



10. The improved cartridge primer of Claim 1, wherein an extension of 
the limited-life by string at lowN^temperature is prevented by an addition of 
material that ha^ desbructive internal stress change at low temperature. 

M. An ammimition consisting of a cartridge case, cartridge primer, 
t, and projectile, the improvement comprising: 
said cartridge primer being a limited-life cartridge primer constructed 
ofinorganic reactive materials. 




12. The improved cartridge primer of Claim 11, wherein said 
inorganic reactive materials are selected from the group consisting of: two 
material multilayers and three material multilayers. 
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13. The improved cartridge primer of Claim 11, ad^*ionally including 
a quantity of material that has at low temperature one of^a^estructive phase 
change, a thermal contraction change, and an intem^<?OTess chanjge. 




14. The improved cartridge primeir^f Claim 12, wherein said 
inorganic reactive materials are composed of two material multilayers having 
alternating layers. 



15. Thei 
alternating layers 
B,B-C,Al-C,Hf<:, 





lartridge primer of Claim 14, wherein said 
om the group consisting of Ti-B, Zr-B, Ta-B, Nb- 
Ta-C, s\-C, Ni-Al, Ti-Al, Li-B, Li-Al, and Ni-Ti. 

cartridge primer of Claim 13, wherein said quantity 



16. Th, 

/ . 
of material is composedW tin 



17. A process for producing limited-time cartridge primers, including: 
forming an explosive for a cartridge primer from a quantity of 
inorganic reactive material having time-dependent interdiffusion of elements 

hich reduces stored energy and reactivity thereby producing a linuted-life of 
the explosive. 



18. The process of Claim 17, additionally including providing a 
quantity of tin in the inorganic reactive material. 
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19. The process of Claim 17, wherein forming the < 
quantity of inorganic reactive material is carried out by for 
the inorganic reactive material. 



sive from a 
a multilayer of 



20. The process of Claim 19, wherein Mming the multilayer is carried 

out by forming altemating layers of inorganicreactive material, wherein the 

/ 

interdiffusion of elements occurs a\ interferes of the multilayer material. 



wherein the inorganic reactive material is 



21. Theproce^of^ 
formed as a powder. 



22. The process of Claim 21, wherein the powder is produced by 
forming a highly stres^ multilayer of in\rganic reacting elements that 
disintegrate into a^owder. 




23/ The process of Claim 17, wherein forming the explosive of the 
inorganicreactive material is carried out by forming the material on a foil, and 
then patting quantities of selected sizes from the foil and reactive material. 

24. The process of Claim 23, additionally including forming a film of 
tin on the foil before cutting into selected sizes. 



25. The process of Claim 17, additionally including depositing the 
inorganic reactive material in multilayers on a foil composed of materials 
selected from the group consisting of aluminum, nickel, and copper. 
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26. The process of Claim 17, wherein the inorgamc reactive 
deposited in mviltilayers of three different materials. 



27. The process of Claim 17, wherein the inorganic reactive material is 

/ 

deposited in a multilayer of alternating layers of twjEydifferent materials. 




28. The process of Claim 17, additionally including using the thus 
formed multilayer to irutiate^ chenucal4xplosive. 



29. The process 



3f Claim 28i additionally including igniting the 



multilayer electronically by^alow-voltage spark, 



30. An anraitmitipn including a primary initiator having a limited 
functional life-tirne, \ \ 



The ammunition of Claim 30, wherein said primary initiator 
indudes/inorganic reactive material. 



32. The ammunition of Claim 30, wherein said primary initiator 
Additionally includes a quantity of tin. 



33. The ammunition of Claim 30, wherein said primary initiator 
includes a material having changes at low temperature selected from the group 
consisting of a destructive phase change, a thermal contraction change, and a 
internal stress change. 
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34. The ammunition of Claim 33, wherein said materiaiiscomposed of 



pure tin. 



35. The ammunition of Claim 31, wherein smd inorganic reactive 
material is composed of a reactive material multikyer selected from the group 
consisting of two materials and three materials^ 
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36. The ammunition of Claim 35, wherein said reactive material 
multilayer is composed of jfttemating feyers of two materials, selected from the 
group consisting of Ti-B, Zr\B, Ta-B, Nb\B, Al-C, Ti-C, Hf-C, Ta-C, Si-C, Ni-Al, 
Li-B, Li-Al, and Ni-Ti. 



37. The anmiunitipn of Claim 35\ wherein said alternating layers are 
deposited on a foiLcomposed materials selected from the group of aluminum, 
nickel, and copper. 



The ammunition of Claim 37, wherein said foil containing said 
deposited alternating layers is converted to pre-forms containing sections of said 
foil arfid said deposited alternating layers of reactive materials. 

39. The ammunition of Claim 35, wherein said multilayer is highly 
stressed so as to disintegrate to a powder of inorganic reactive material. 



40. The ammunition of Claim 35, wherein said reactive material 
multilayer is composed of layers of three materials, selected from the group 
consisting of Ti-Al-CuO, Ti-C-CuO, Be-C-CuO, and Al-C-CuO. 
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41, Theammimitionof Claim 40, wherein said multila 
to a powder of reactive material. y 



is converted 



42. The ammunition of Claim 30, whereirt^aid primary initiator is 
activated electrically. 
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43. The ammunition of Clain^^30, wherein said primary initiator 
includes a quantity of a d lenucal explosive and an inorgaiuc reactive multilayer 



material. 



44. The ammurifltion of Qaim 31, wherein said primary initiator 
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additionally includes^a qua^itity of pure tin. 



45.^^e ammunition of Claim 30, wherein said primary initiator 
comprises^a first cup-like member, a second cup-like member, said first and 
second cup-like members being positioned in inverted relationship, an insulator 
positi^oned intermediate adjacent wall sections of said cup-like members, one of 
said cup-like members containing a quantity of chemical explosive material, and 

inorganic reactive multilayer located adjacent a bottom section of another of 
said cup-like members. 



46. The ammtmition of Claim 38, wherein said primer initiator 
additionally includes a quantity of tin in one of said cup-like members. 
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47. A detonator for explosives including a primary initiatDr charge 
having a limited functional life-time. 

48. The detonator of Claim 47, wherein said/primary iiutiator includes 
a reactive material multilayer selected from the group consisting of two elements 
and three elements. 



49. The detonato/of Claim 4£C additionally including means for 



activating said primary ir 



iator electrically. 



50. The detonatop^f Claim 49, additionally including a quantity of 
chemical explosive. 



51. Th^etonatorof Claim 47, additionally including a quantity of tin. 

5^ The detonator of Claim 47, wherein extension of the limited 
function/ife-time by storing at low temperatures is prevented by the addition of 
a quaiftity of material that has changes therein at low temperature including at 
le^st one of: a destructive phase change, a thermal contraction change, and an 
itemal stress change. 

53. The improved cartridge primer of Claim 2, wherein said organic 
reactive material is activated electrically. 



54. The process of Claim 19, wherein forming a multilayer of the 
inorganic reactive material is carried out by depositing alternating layers of 
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material selected from the group consisting of Ti-B, Zr-B, Ta-B, Nb-^/^-C, AL-C, 
Hf-C, Ti-C, Ta<:, Si-C, Ni-Al, Ti-Al, Li-B, Li-Al, and Ni-Ti. 

55. The process of Claim 54, wherein the depositing of the alternate 
layers of material is carried out by magnetron sputtermg. 



56. The process of Claim 17, additdonally including forming a 

^e matenal which is carried out by depositing 



re^tiX 



multilayer of the inorganic : 

layers of three materials selected ^onf the group consisting of Ti-Al-CuO, Ti-C- 
CuO, Be-C-CuO, and Al-C-CuO. . 



57. The process^of Claim 56, wherein the depositing of the inorgaruc 
reactive material is carried out by magnetron sputtering. 



58. The process erf Claim 17,ydditionally including forming a 
multilayer of tf\e inorganic reactive material which is carried out by depositing 
sequential l&yers of Ti, C, CuO, Cu, Ti, C, CuO, Cu, etc. 

59. The process of Claim 17 additionally including forming a 
multilayer of the inorganic reactive materials which is carried by depositing a 

\ultilayer structure having metal-carbon-oxide combinations. 



60. The process of Claim 59, wherein the metal-carbon-oxide 
combinations are selected from the group consisting of Al-C-CuO, Be-C-CuO, 
and Ti-Al-CuO. 
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61. The process of Claim 17, additionally includes forming a Wyer of 
tin, and then forming the multilayer of the inorganic reactive matepal on the 
layer of tin. 

62. The process of Claim 61, wherein the muralayer of inorganic 
reactive material is composed of alternating layers ot Ti and B. 



63. The process of ClairfTlBl, whevein the layer of tin is formed in cup 



portion of a primer assembly. 



id the multilayer is formed on the layer of tin. 



©ducingllimited-time cartridge primers, consisting 



64. A process for p: 
essentially of: 

forming a laye^f tint and 

forming an^xplosiv^on the la^er of tin composed of a multilayer of 
alternating layers^ Ti and B to form a limited-time cartridge primer. 



The process of Claim 64, wherein forming the explosive on the 
layer ofjdn is carried out by depositing a powder formed from alternating layers 
ofTi^andB. 

66. The process of Claim 65, wherein depositing the alternating layers 
of Ti and B is carried out by magnetron sputtering. 



67. The process of Claim 64, additionally including forming the layer 
of tin in a cup portion of a primer assembly. 
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68. In a process for forming a Boxer type cartridge primer inddding a 
cup, and explosive mixture, a foil, and an anvil, the improvement cc^prising: 

utilizing an inorganic reactive multilayer material as ^xleast a portion 
of the explosive mixture. 

69. The improvement of Claim 68, additionally including eliminating 

the foil. 

70. The improvemem of Claun 68, additionally including utlizing the 
inorganic reactive multilayervmaterial irfta powder form as the explosive mixture. 



71. The improvement of Claim 6^8, additionally including providing 
the cup with a quantity of/tin. \ 



72. The improvement bf Claim 68, additionally including providing 
the inorganic reactive multilayer material in the form of multilayers and 
mvdtilayer pa^er as the explosive mixture. 



73. The improvement of Claim 68, additionally including forming the 
inorgknic reactive multilayer material from multilayers selected from the group 
consisting of three element and two element multilayers. 

74. The improvement of Claim 68, additionally including providing 
the cup with a quantity of material that has changes therein at a temperature of 
about 0 to 50°C including at least one of: a destructive phase change, a thermal 
contraction change, and an intemal stress change. 
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75. The improvement of Claim 68, additionally including feJnning the 
inorganic reactive multilayer material from alternating layers of'dteiuum and 
boron with a layer thickness of each in the range of 1 to 1000 nm. 




76. The improvement of Claim 68, additionally including forming the 
inorganic reactive multilayej?^i^erial so a;iat each multilayer is composed of 
layers of three materials. 



77. Theimpro 
three materials are select^ 
Ti-C-CuO, Be-C-CuQ 




/eir^ent of Claim 76, wherein the multilayers of layers of 
1 from the gr^up of materials consisting of Ti-Al-CuO, 
Al-C-CuO. 



78. 2Tie improvlgpent of Claim 77, wherein said inorganic reactive 
multilayenmaterial is converted to a powder of reactive material. 



79. The improvement of Claim 68, additionally including providing 
(e inorganic reactive multilayer material in the form of multilayers of titanium 
and boron. 



80. The improvement of Claim 79, additionally including forming the 
multilayers of titanium and boron with a layer thickness of 20A to lOOA each. 
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